Isolation of adenylate cyclase-enriched membranes from mammalian cells using concanavalin A.
Plasma membrane vesicles containing adenylate cyclase and beta-adrenergic receptors were prepared from 1321N1 human astrocytoma cells by a procedure involving the use of concanavalin A to stabilize the plasma membrane to fragmentation and vesiculation upon cell lysis. Treatment of cells with concanavalin A causes these plasma membrane markers to sediment to a higher density of sucrose and in a narrower band than observed with untreated cells. Upon treatment of the heavy membrane fragments with alpha-methylmannoside to remove bound concanavalin A, the enzyme markers again sediment a lower densities of sucrose. This reversible change in sedimentation behavior has been used to obtain preparations of plasma membranes enriched 14- to 21-fold (recovery 25%) in adenylate cyclase activity and about 12-fold (recovery 16%) in beta-adrenergic receptor density, as compared to lysates. The adenylate cyclase of purified membranes responded normally to isoproterenol and prostaglandin E1. Experiments with S49 and YAC mouse lymphoma cells and human skin fibroblasts indicate that this procedure may be adaptable to the isolation of plasma membranes from a variety of cultured cell lines.